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ABSTRACT 

The first portion of this document presents a review 
of literature indicating shortages of teachers in mathematics and 
science. In the second portion, solution strategies are discussed. 
Twenty-two states have initiated financial-incentive programs, while 
27 states have used training or retraining programs. Federal, state, 
and local efforts are then described, followed by a description of 
college-based retraining programs in Ohio. Finally, recommendations 
are made. Several success factors were identified across all efforts: 
effective programs were based on identified needs; were designed to 
continue as long as the need existed; had capable coordinators, 
trainers, and trainees; were characterized by close cooperation among 
the participating agencies; fostered mutual support by keeping 
trainers together throughout the program; involved practice teaching 
with gradual progression from easy to more advanced subject matter; 
and subsidized tuition cost with federal funding sources. (MNS) 
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TO the iteader: 



©lis is the fourteenth in a series of AEL Occasional Papers, 
produced in the past five years. The paper is based on a short-term 
R 6 D project conducted by KEL with the Ohio Departaent of Education 
dnriag 1983-84. Ihe purpose of the project was to identify and describe 
promising programs operated within and outside of Ohio to alleviate 
mathMMtics and science teacher shortages. 

The Olio Department of Education projected future shortages of 
mathematics and science teachers, particularly in such advanced courses 
as trigonomtry, calculus, chwaistry, physics and earth science. Ihe 
Department asked AEL to search for successful teacher retraining programs 
inside or outside Ohio in those areas of need. Additionally, the 
Department asked AEL to Identify institutions of higher education in Ohio 
that were in1*erested in working with the Department to retrain teachers. 

The focus of the project was to describe the factors relating to the 
success of existing programs and to recommend to the Department 

guidelines for the design of equally successful programs in Ohio. 
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EXECUTIVE SUHHARY 

Recant studies have projected shortages of «athematics and science 
teachers. While shortages are expected to seriously affect the science and 
■athenatics curriculum at all grade levels, teacher shortages will be great- 
est tax •dvanced courses at the secondary level* The shortages could have a 
severe effect on the educational system because well-qualified watheaatics 
and science teachers in sufficient numbers are nee^ted to prepare students 
for their future roles at work, at the polls and in the consumer society. 

All states now have or project shortages in the supply of mathematics 
and science teachers. In most states, teachers are leaving or retiring from 
the profession, while fewer students are seeking to enter the teaching pro- 
fession. Even as teachers are leaving their jobs, experts are projecting an 
increase in demand for teachers. For example, a significant increase in 
elementary school enrollments is forecast for the late 1980 's. Demand for 
qualified teachers will increase further as states bolster their graduation 
requirements in mathematics and science. 

States are using two major stategies for alleviating teacher shortages: 
financial incentive programs and now training or retraining programs. To 
support these initiatives, states have drawn upon federal funding and have 
worked with local school districts to remedy the shortages. 

Over half of the states have targeted their resources for the retraining 
of teachers from other subject areas for service in mathematics or science. 
The operationalization of such retraining programs varies. Some are initi- 
ated by institutions of higher education, some by LEA's. Programs may be 
either short-term, intensive or long-term, non-xntensive in nature. 
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Several success ftctors have been identified across all efforts. 
Effective programs vera based upon needs identified or projected for local 
school districts and were designed to continue as long as the need existed. 
Zn TOSt effective programs, coordinators took responsibility for program 
success* Program success was dependent upon the identification and careful 
selection of capable trainers and trainees, in some cases through the 
adainistration of an aptitude test* Instructors with a known ability to 
relate to adult iMmers contrilmted to program success. Programs which 
achieved success had coordinators who assumed a nurturing role (in regard to 
participants) throughout the existence of the program. Effective programs 
were characterized by close cooperation among the x»«"ticipating agencies. 
The identification of one person to repxesent each agency seemed to 
facilitate this successful interagency cooperation. Keeping the group of 
trainees together throughout the program seemed to foster a mutual support 
group. Practice teaching which involved working with experienced teachers 
and gradually progressing from easy to more advanced subject matter allowed 
trainees the necessary experience base to learn content and methods- Group 
cohesion and practical learning situations seemed to contribute to program 
success . 
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INTRODUCTION 

The Appalachia Educational Laboratory, Inc. (AEL) conducts research and 
development (R&D) and provides R s D aervices to educational agencies in 
its service region. This region includes Alabama, Kentucky, Ohio, 
Pennsylvania # Tsnnessee, Virginia, and West Virginia. 

One aspect of the Laboratory's R * D service to nenber-states is 
jointly-sponsored, short-term projects with state derartments of education 
(SDE's). This project-oriented R 6 D is typically a collaborative effort 
designed to meet expressed educational needs of AEL*s clients in SDE's* 

In the suamer of 1982, AEL and the Ohio SDE agreed to conduct a study 
that would address the problem of teacher shortages in mathematics and 
science, and recooraend possible ways to alleviate those shortages. From the 
outset, the Ohio SDE was interested in retraining out-of -field teac'hers as a 

solution measure. 

The purposes of the project were: (a) to describe the extent of 
teacher shortages in mathematics and science ir» the na ion and in Ohio, 
(b) to describe solution strategies used across the ccmntry, (c) to collect 
in-depth information regarding successful a^roaches to remedying teacher 
shortages, (d) to identify conditions which seem to account for the success 
of the apprc::''hes, (e) to identify relevant information resources and (f ) to 
make reccMaaendations to the Ohio SDE for working with local education 
agencies (LEA's) to alleviate teacher shortages. 
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Statement of the Problem 

The Ohio SDE was concerned that in future years there «ay be short- 
ages of teachers in the subject areas of ouitheaiatics and science 
(particularly for advanced couraes~calculus, trigonoaetry, chenistry^ 
and plv«ic8). The SDE wanted to learn what other states were doing to 
alleviate this problem. SOB stazf were particularly interested in 
knowing about successful teacher retraining programs because such 
programs would enable teachers to move from over supplied subject areas to 
the undersupplied areas of mathematics and science. 

The problem then was one of docuironting in detail successful 
programs (particularly retraining programs) that could be used in Ohio to 
diminish teacher shortages. The project, further, was to describe the 
conditions under which such programs are successful and to rake 
recommendations to the SDE regarding ways in which it might initiate 
similar programs in LEA's of the state. 

Review of the Literature 

The following sources were consulted in preparing this report. 

(a) ERIC database, 

(b) journal articles, 

(c> personnel in SDE's and LEA's with promising practices 

for alleviating teacher shortages, and 
(d) educational researchers/practitioners known to AEL or 

to the Ohio SDE as expert on this topic. 

By searching the above sources, it was learned that there were no 
definitive studies on the topic. Ho*#ever, the literature does sketch the , 
dimensions of teacher shortages nationwide, and it offers a number of 
examples of effective solution strategies. 

» 11 
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The Nationwide Shortage 

Today, the itearican educational system ia experiencing a serious 
shortage of aatheaatics and science teachera— a situation that compares t. 
the crisis of ccmfidence in mathaaatics and science education in 1957. As 
■any of the Bost qualified teachera of mathematics and science leave 
precolXegiate teaching, and as more and more mathematics and science 
teacher graduates opt for positions in business and industry rather than m 
teaching, our educational system and society in general suffer. 

A qualified and fully staffed mathematics and science faculty is 
needed in elerontary and secondary schools to identify, prepare and 
challenge individuals of high ability and to provide basic instruction to 
all students who will need it to function as workers, voters end cone ••aers 
in their adult years. While the United States has maintained a steau> 
supply of highly qualified. Innovative scientists, this can only continue 
to be the case if the same level of precollegiate mathematics and science 
instruction is maintained. And as we enter a technological age, Americans 
on the job will likely be required to solve problems that demand 
mathematical and scientific skills. At the polls, people will need to cast 
ballots reflecting knowledge of issues relating to nuclear energy, pollu- 
tion, defense id space exploration. Increasingly, adults will be required 
to make informed decisions regarding the selection of goods, services and 
ideas of a scientific nature. In short, s higher degree of mathematical 
and scientific literacy will be required of adults in the future. An 
appropriately informed clMxenry will be required to support a 
technologically advancing econ<May. 
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An interest in9 Irony is taking place # American success and progress 
in science and nathonuitics Ixavb contributed to the present shortage of 
taachers- The educational system's cnphasis on science and matheisatics 
has led to the developnent of a significant coaster industry. 
Many people who would otherwise have becooM mathenatics and science 
teachers are now entering the cooputer industry, resulting in a dearth of 
qualified science and authematics teachers in the public school system. 
The shortage of teachers in these sxibject areas is nationwide and 
significant. 

A shortage of science teachers has been reported in all areas of 
science Instruction across the nation. A study conducted by the Iowa 
State Department of Public Instruction has identified science teacher 
shortages nationally. Table 1 smmaarizes the status of teacher supply by 
state and by advanced science and math courses in 1983. 
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EstliMted Siipply of Secondary Bfolofy, ^^^^V^ ^'^^^^^ fifSJi 
Urth Scfefico, mi Mithfiwtlcs Twhers by State in I9«3 



State 



Alaska 

Arizona 

Arfcwsas 

Calffomfa 

Colorado 

Comiectlcut 

OpI aware 

District of 
Co1tari»ia 

F1(H*ida 

Georgia 

Hawaii 

Idalio 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Haine 

PMssacHusetts 

filcHiqan 

Minnesota 
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In physics, 42 states reported a shortage of teachers, with 27 states 
indicating a critical shortage. Vt>x chaaiatry, 40 states reported a 
shortage of teachers with X5 states having a critical shortage. In the area 
of earth science, 33 states had a shortage of teachers with 9 states 
reporting a critical shortage. In aathaawtica, 41 states reported teacher 
■hort«9«s with 15 states having critical shortages. 

The future supply of teachers does not seem any «ore positive. The 
proportion of freshisen students preparing to enter the teaching profession 
is snail (2 percent of all freshaen plan to teach in secondary schools and 
3.5 percent for elementary schools). At the University of California at 
Berkeley, for example, less than one percent of entering freshi^n were 
interested in teaching. And the proportion of science and mathematics 
majors interested in teaching was exceedingly small ( Phi Delta Kappan, 
September 1982). 

The number of students completing degrees in mathematics education has 
steadily decreased during the past decade. Table 2 summarises the number of 
students completing bachelor's, master's and doctorates in the past ten 
years. 
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Table 2 

Number of Students Receiving Degrees 
in Natheaatics Bducation 
1971-1981 







Master's 


Doctorates 


1971 


2,217 


782 


49 


1972 


2,425 


764 


51 


1973 


2,489 


733 


52 


1974 


2,037 


828 


59 


1975 


1,938 


760 


64 


1976 


1,358 


746 


55 


1977 


1,156 


663 


49 


1978 


1,048 


598 


39 


1979 


850 


483 


42 


1980 


762 


512 


38 


1981 


798 

— . ■ - -1 


372 


30 



Source: National Center for Bducation Statistics 

(As presented in PSA TOOAY, February 10, 1983) 



The number of earned bachelors degrees decreased fro« 2,217 in 1971 to 
798 in 1981 (a decline of 64%). Similarly, the number of people *#ho com- 
pleted a master's degree in mathematics education fell from 782 to 372 (a 
decrease of 52%). 

Since 1972, there's been a 77 percent decline in the number of secondary- 
level mathematics teachers prepared in 600 teacher-training programs in the 
nation. Only 55 percent of those who did graduate from teacher training pro- 
grams during that time actually entered the teaching profession. 

An NEA survey estimated that only 8,000 American students out of nearly 
one million 1979-80 college graduates coo^leted a program to teach mathe- 
matics or a natural or physical science. Based on past percentages, probably 
fe«rar than 6,000 of these Individ lals would decide to teach (Phi Delta Kappan, 
September 1982). 
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Data fron Individual states draaatixa th« prospect of future teacher 
shortages in oiatheaiatics and science. Fbr exa^Ie, in California in the 
spring of 1982, there *»ere 400,000 students in public four-year 
institutions. Only 97 of these students were preparing to becoiae secondary 
school SMithaaatics teachers, and only 174 were pursuing training as 
secondary school science teachers. Of the 30,000 students at the 
University of California at Berkeley casqpus, only one was enrolled in the 
Mathematics teacimr education program and five in the science program in 
1982 ( Phi Delta Kappan, September 1982). 

The Florida Department of Education estimates that its colleges and 
tiniversities will gr&duate only about 20 mathematics teachers a year for 
the next five years. Wiere will be an annual need for about 325 mathe- 
matics teachers during that period ( USA TOOAY, February 10, 1983). 

In Iowa, the nunber of mathematics graduates decreased from 234 in 
1970 to 60 in 1979— a decline of 74 percent. During that time, the number 
of vacancies fluctuated between 200 and 250 per year, ^ller school 
districts were iK>st affected by the shortages { School Science and 
Mathematics, January 1982). 

In New Hampshire, only one college graduate in 1982 planned a career 
in mathematics teaching ( cairistian Science Monitor , July 12, 1982). In New 
Jersey, 19 of 21 county offices reported that they could not find fully 
certified mathematics instructors ( The Record, August 7, 1980). In New 
York, the country's second most populous state, only 32 graduates in 1982 
planned to teach junior or senior high school mathwaatics. 

The State of Ohio expects to produce 140 mathematics teachers and 165 
science teachers in the next four years and expects about 100 openings in 
both fields. Still, the state education agency is concerned that there may 
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be shortages of teachers in both fields because graduates are so employ- 
able outside of education. The state education agency believes there is a 
need to graduate t%#o teachers for every nathaaatics or science vacancy to 
avert shortages ( Education Week: A Special Report , Vol. II, n. 39, July 
27, 1983, p« 33). 

fhe state of Washington similarly has experienced a decline in the num- 
ber of graduates in matheawtics and science* In the state of Washington, 
between 1974 and 1978, the nmber of students receiving certificates as 
mathematics teachers (teclined from 125 to 54, a decline of 77 percent. In 
science fields the number of new certificates declined from 122 to 86, a 
decrease of 29 percent. In 1978, science education graduates %iere only 70 
percent of the niasber graduated in 1974. In 1978, mathematics graduates 
•#ere only 40 percent of the number graduated in 1974. Still, the demand 
for teachers in both areas greatly increased during those years. The 
demand for science teachers rose 35 percent, and the demand for mathematics 
teachers increased by 76 percent ( Aaerican School Board JoumaX, September 
1982). , 

Uncertified Oteachers in the Present Workforce 

The picture of teacher shortens worsens when considering the large 
percentages of newly-ea^loyed mathematics and science teachers that are 
unqualified. Tiible 3 summarises the situation by regions of the United 
States. 
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Table 3 

Percanta9e of Newly-EB^loyed, But Um|ualified 
MftthMMtlcs and Science Teachers 



census NB^^on 




Pacific States 


84% 


Mountain States 


43% 


West north Central States 


43% 


West South (Antral States 


63% 


East North Central States 


32% 


East South central States 


40% 


Northeastern States 


9% 


Middle Atlantic States 


46% 


South Atlantic States 


50% 


MATIOMMIDE 


50% 



Source: Jaiaas Shymansky, National Science Teachers 
Association, Washington, O.C., 1982. 



Table 3 illustrates that nearly half or more of the newly-employed teachers 
in mathematics and science during 1981-82 from most regions of the country 
are unqualified to teach in those subject areas. The percentage of 
newly'smployed mathematics and science teachers who were unqualified 
included: Pacific states (84%), Nest South Central states (63%), and the 
South Atlantic states (50%). An exception is the Northeastern section of the 
United States where only nine percent of the mathematics and science teachers 

%rere uncjualified. 

consenting on the results of employing onderqualif ied mathematics 
teachers, math consultant Joe Hoffman of the California Department of 
Education notes ( 08A TODAY, February 10, 1983) i 

We're really oonoerned that teachers who are not well prepared 
in math, and wito do not understand the big picture of math, 
tend to fragment the skills. Yoo learn one skill totally out 
of context with anything else that's learned. 
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The Teacher Shortage as Exodus 

One of the reasons that there is a shortage of teach«rs of awthematics 
and science is that many of these teachers are leaving the teaching pro- 
fession for positions with business and industry. Elisabeth UseW/ a 
•oeiolofist at Northeastern University, studied the schools of Northern 
California's Silicon Valley. Useam found that 60 percent of the teacher 
respondents were "seriously considering" the possibility of leaving the 
teaching professi<m for higluir paying jobs in high technology. In a similar 
study of the Boston area, Useem found that 47 percent of the mathematics and 
science teachers were planning or very seriously considering leaving their 
teaching positions. Table 4 illustrates the career plans of science and 
mathematics teachers in asem*s Boston study. 

Table 4 

Future Career Plans of Secondary Mathematics and Science 
Teachers in Seven Boston Area School Systems 

/ 





Percentage 
Response 


Planning a paraanent carear in taaching 
and/or aducational acbidnistration 


41 


Planning to leave teaching 


25 


Very seriously considering leaving teaching 
for another field 


22 


Hay be laid off 


12 



Respondents planning to leave teaching were asked to explain their 
reasons for doing so. Tsachers referred to "widespread deaoralixation" 
related to job dissatisfaction and low salaries as motives for seeking 
ERIC 9Q 
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ai^XoyMnt in business and industry- Teachers planning to leave the 

professicm made the following coBwents (as reported by Useen, 1982): 

tired of the long hours and low pay. Nobody except 
teachers care about the education of children." 

"Inching is now a dead-end occupation." 

•X»» tired of teaching and the future looks bleak." 

•nhe teaching enviromsent becoaes less pleasant each year." 

"I xove teaching but it's wearing ne out. There are too many 
alienated kids to face everyday." 

•Working conditions are deteriorating. I want to leave 
Massachusetts and its anti-education attitude." 

"Tsaching is a luxury I can no longer afford." 

■There is no room for growth, no reward for excellence in 
teaching. Salaries do not keep pace with inflation." 

It is estiwated that, if the present exodus of qualified science and 
■atheiiiatics teachers from secondary schools continues, the nation will have 
a net loss of 35 percent of teachers by 1992 (Sarah Klein, President, 
National Science iteachers Association, Testimony before Committee on Labor 
and Human Resources, U.S. Senate, 1982). 

The Increasing Demand for Science 
and Mathematics Teachers 

While the supply of mathematics and science teachers is decreasing (in 
1980, the supply of mathematics teachers was only 78 percent of the demand), 
the demand for teachers will be Increasing. Many of the teachers in these 
subject areas were hired in the 1950 's and 1960 's to teach the "baby boom" 
students. These experienced teachers will arrive at retirement age in the 
1980 's and 1990 's. By 1995 at least 40 percent of the present 200,000 
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nathenatlcs and science teachers will retire. An upturn in elementary 
school enroHjeents is expected to begin in 1983. Ihia current beby boom 
will reach the elaaentary schools by 1989. Total enrollwent »«a expected 
to increase by about two percent, or by about 400,000 children annually 
for the next 15 years. 

fhare is also a trend to increase gradxiation requirements in science 
and sMthmMtics which will likely worsen, the shortage. It is astimated 
that if schools raiMd their requirements by one year in both mathematics 
and science, an additional 68,000 teachers would be required nationally. 

At the present time there are approximately 200,000 teachers of 
mathematics and science in the country. Experts agree that 60,000 
additional teachers are needed to replace unqualified or minimally 
qualified teachers. 

The combined factors of retiring teachers, demographic changes, and 
increased graduation requirements could mean that an additional 300,000 
new teachers in mathematics and science will be needed by 1995. 
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S0U7TX0N STRATEGIES 



Since 1980, states have ad'^ressed their mathematics-science program 
needs in a number of ways. Twenty-t%*o states have initiated 
financial-incentive pro9rans to increase the nimber of mathematics and 
sciMlM teachers while 27 states have instituted training or retraining 
programs for the same piupose. Table 5 summarises initiatives by states 
to alleviate teacher shortages. 
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Tftble 5 

Suanary of 50-State Survey: 
Status of Teacher-miatod Initiatives 
and Graduation Ri^uirenants 
1983 



The chart belov is based on telephone interview ccmduoted by Education Waek 
staff writers with ■athaaatics and science specialists in state education 
departsants and governors* offices, legislative-affairs specialists, and 



spokeamn for t«achars« 










Years 


State 


Financial- 
Incentive 
Programs 


Training/ 
Retraining 
PrograAS 


Grad. Req. 
Changed 
Since X980 


Required 
Math Science 


Alabaiaa 


Yes 


No 


Yes 


2 X 


Alaska 


No 


No 


fio 


1 X 


Arizona 


Yes 


Yes 


Yes 


2 2 


Arkansa3 


Yes 


No 


Iiocal* 




California 


Yes* 


Yes 


Local. 


(2) (2) 


Colorado 


No 


No 


Local 




Connecticut 


Yes 


No 


Local 




Delaware 


No 


No 


No* 


1 (2) 1 (2) 


Florida 


Yes 


Yes 


Yes 


3 3 



Notes: (D indicates that an initiative was considered In the legislature 

this year but failed to pass; • indicates that an initiative is under 
consideration! indicates a requirea»nt for college-bound students 
only; the numbers in parenthesis indicate proposed requireaents; 
•Local* indicates that requiremnts are now set at the district level. 
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Table 5 (continued) 



Georgie 

Hawaii 

Idaho 

Illinois 

Indiana 

Io«#a 

Kansas 

Kentuck/ 

Zouisiana 

Naine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

Nev Hampshire 
New Jersey 
New ftexico 
New York 
North Carolina 
North Dakota 



Yes 

No 

No 

Yes* 

Yes 

Yes 

No 

Yes 

Yes* 

(F) 

(F) 

No 

No 

(F) 

Yes 

No 

No 

No 

No 

(F) 

Yes* 

No 

Yes* 

Yes* 

No 



No 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

Yes* 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Yes* 

Yes 

Yes 



No* 

No 

Yes 

Local* 

Yes 

Local 

No* 

No* 

No 

Local 

No* 

Local 

Local 

Local 

No 

No 

No* 

Local 

Yes 

No* 

No 

Yes 

Yes 

No 

Yes 



I 
2 
2 

(2) 
2 

1 (2) 

2 (3) 

3 



1 

1 (2) 
2 

2 

1 (2) 
2 
2 
2 
2 
2 



1 
2 
2 

(1 or 2) 
2 

1 (2) 
2 
2 



1 

1 (3) 
1 

1 

1 (2) 
1 
2 

1* 

2 
1 
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Tbble 5 (continued) 



Ohio 


No 


No 


Yes 


2 


1 

1 


Oklahooia 


No 


Yes 


Yes 


2 


2 


Qrcigon 


No 


No 


No 


1 


1 




res* 


Yes* 


No* 


1 (3) 


1 (3) 


Bhod0 Island 


No 


No 


Yes* 


3** 


2^" 


South Carolina 


No 


No 


Ho* 


2 


• 
1 


South Dakota 


Yes 


No 


Yes 


2 


2 


Tennessee 


No 


No 


Yes 


2 


2 


Texas 


No 


Yes 


No 


2 


2 


Utah 


Yes 


Yes 


No* 


1 


1 


Verw>nt 


Yes 


No 


Local* 


mm 




Virainia 


No 


Yes 


No* 


1 


1 


ftashlngton 


Yes 


Yes 


Yes 


2 


2 


West Virginia 


No 


Yes 


Yes 


2 


1 


Wisconsin 


Yes* 


Yes* 


local 






Wyoning 


No 


Yes 


local 







Sources; Education Week , National Association of Secondary School Principals 
(1980 Data) 
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More than 20 p«rc«nt of »cience education teachers took university 
coursework, and ttienty percent of coaster science teachers attended 

vorkah(4»8 (see n^ore !)• 

Same positive action has been taken to iaprove the qualifications of 
existin9 Mathematics and science teachers. Pbr exanple, »any aatheaatics 
and Mimee teachers have also updated their skills through workshops and 
university coursewrk during the past three years. Figure 1 suamarixes 
by subject area the percentage of teachers who sought to update their 
skills through enrollment in wrkshope and in university courses from 
1981-1983. 

^rc«>t«9e Tttcherj iffio H*d Updated Skins 
t'ltftin t«w Lait Thf«e ttirs 




* / 
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A number of approaches to alleviating the shortage of mathematics 
and scieiK^e teachers have been es^loyed* Sc»e approaches have been 
initiated in the U.S. Congress, others in the state legislatures, and 
still others in local school districts. 

Initiatives in the l?«S# Congress 

The shortage of q[ualified mathematics and science teachers has dravm the 
attention of the Reagan Administration. President Rsagan has recently 
proposed that $70 million be funded for new programs to upgrade math and 
science education* Fifty million dollars would be available to states in 
block grants through the U.S. Department of Education. These funds would be 
used to provide scholarships to increase rapidly the ^i%>ply of high school 
math and science teachers. 

Under the plan, states would receive grants based on their peculations 
of secondary school students. The states would then give funds to school 
districts and private schools for scholarships of up to $5,000 a person for a 
one-year retraining program. The states «iould not need to match the funds, 
and the Education Department would not specify the terms of agreements 
between school districts and scholarship recipients. However, states would 
be limited to foxxr percent administrative costs in their allotments to local 
school districts. 

Another $20 million in National Science Foundation funds would go for 
retraining junior and senior high school science teachers and for recognizing 
those teachers who are outstanding. It is predicted that 10,000 teachers a 
year could be trained under the National Science Foundation's plan. 

Nineteen millicm dollars of the $20 aiillion NSF proposal would provide 
grants to collets for retraining workshops, seminars, or full-time courses. 
The colleges i^ould have to match the money dollar for dollar- 
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In the U»S. Congress, H.R. 1310 is now being considered, flie bill ccn- 
solidated ti#o bills Introduced by Representative Carl Perkins and Represent- 
ative Don FUqua and is designed to reduce the oath-science teacher shortage. 
As approved by the House Education Comaittee, H«R. 1310 would authorize $300 
aiXlion for new grants to improve auithmatics-acience instruction during 
1984. Two hmdred fifty million dollars would go to state education agencies 
and local school districts. One million dollars of the SEA funds would be 
for faculty retraining and equipmnt. The remaining $50 million would be 
earmarked for grants to colleges and universities. Seventeen and one^alf 
million of these (toilers would be for suimMr institutes to improve teachers* 
skills in science and mathematics. In 1985 the bill would authorize -such 
sums as may be necessary. " 

Initiatives at the State and Local Levels 

A variety of initiatives has been used at the local level Including: 
increasing funds fc»r teacher training, providing teacher aides and such 
supportive resources as science teaching centers « laboratories, and better 
science curricula; ex«apting science and mathematics teachers frcnn mundane 
tasks; modifying state certification requirements to permit graduates in 
mathematics and science to teach at the secondary level without having to 
take professional education preparation courses while in college; trans- 
ferring mathematics specialists into elen»ntary schools; creating part-time 
teaching positions so that qualified individuals not currently in the work 
force can teach; and offering 12-*month ^ntracts to mathematics and science 
teachers and guaranteeing them summer employment in private ii^ustry. 
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Moiravar, the aost promising laeasures are retraining and recertif ication 
programs with financial incentives. Ihe state of Kentuclcy has begun a pro- 
gram to alleviate mathaMtics and science teacher shortages through teacher 
retraining programs. The state of Mew York has initiated major related 
legislation. Ihe cities of Fairfax, Houston, and Philadelphia have also 
begun retraining programs. Westfield State Oollege in Hassachusetts is 
currently retraining teachers. 

Fbnaer Kentucky State Sugperintendent, Raymond Barber secured legislation 
that provided for a $610,000 loan/scholarship program for undergraduates, 
during 1982-84, in the state's 23 colleges that offer teacher education 
programs. Students receive three-year loans of $2,500 per year in return for 
a promise to teach mathematics or science in Kentucky schools. For every 
year they teach, one year of their loan becomes a scholarship. If the 
teacher does not continue teaching, they must repay the loan at the current 
Tteasury Bill rate of plus three percent ( American S chool Board Journal, 
September 1982). Seventy-five undergraduates enrolled in the program in the 
fall of 1982. 

During the suMser of 1983, 20 certified teachers with degrees in fields 
other than mathematics or science will become eligible for $833 per -year 
retraining loans. The teachers need to have a major in an area other than 
mathematics and science and to have been admitted to a teacher education 
program, the Kentucky SDE will screen applications and eeiect the teachers 
to be awarded the scholarships which are for full-time summer study for three 
years. Applicants* eligibility is based on their CPA, GKE, or HTE scores, 
letters of recommendation, estimated hours required for certification, and 
registration as a full-time student. 



ERIC 



33 



23 



In Mew York state eeverel legislative proposals were made to improve 
the elementary and secondary programs in auithenatics and science- One 
proposed aaendment to the Education Law provided for a minimum of 50 
part-time Regents graduate fellowships for first-time doctoral students in 
mathemmtics and the physical and biological sciences. Onder the plan, 
gradwte fellows would receive a maximum of $2,000 per year for two years 
with a $3,000 stipend for living expenses* For 30 of the fellowships, 
teachers whose positions had been eliminated the previous two years would be 
given preference. Ihe fe}'.>wships could be used at any Hew York institution 
of higher education with a registered program for the preparation of mathe- 
matics and science teachers. Fox the first year of the program $200,000 is 
being requested, with $400,000 requested for each of the next four years. 

In a very prwaising local education agency effort, the Fairfax (VA) 
County Schools have initiated a program to reduce the shortage of math and 
science teachers for high schools. After two years of planning, the 2 1/2- 
year program is being administered in conjunction with northern Virginia 
Cooraunity College (NVCC) and George Mason University. Another 2 1/2-year 
program is scheduled to begin in the summer of 1983. «#enty-eight teachers 
are enrolled in the program. Most of them are high school and junior high 
teachers, but some are elementary teachers. The program participants ar^ 
previously certified in such areas as art and music. Bie program 
participants spend one y€wr studying math at NVCC and then move to George 
Mason University to coo^lete the final course in the certification process 
( The Alexandria Casette, October 18, 1982). Ihe program involves such 
courses as calculus and analytic geometry, linear algebra, differential 
equations and soiqniter science. 
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The program vas initiated by the Fairfax County Schools which screens 
the candidates. The folloifing criteria for aeXection are implemented: 

• a adnijniai of f<Mir (4) eucceesfulr consecutive years of full- 
tiae toaching experience in the Fairfax County Puhlic 
Schools I 

• a recemsndation f rod the applicant's principal i 

• a ooasBitaent to complete successfully all courses neeted for 
full Mtheaiatics certification! and 

• successful completion of a placement examination - 

In regard to the first requirement. Dr. Sylvia Auton of the Fairfax 
County Schools conwentst "It's better to train the people wo have %#ho 
are proven in the classroom and have a commitment to our school system." 
The system supports «iualif ied teachers through a budgeted tuition assist- 
ance fund and hopes to obtain state funding to establish a research 
component and to hire a "master" mathematics teacher to conduct related 
applicatims seminars. 

With funding from the State Department of Education, the Fairfax 
county System plans to evaluate the overall effectiveness of the program 
by J 

1. conducting pre- and post-surveys of applicants regarding 
their interest and motivation before the training and a 
year after their placement in a mathematics positioni 

2. surveying school -based a<tainistrators ' and mathematics 
curriculvmi specialists' evaluations of t,h» level of 
mathematics coofietence and classro<» strategies of the 
program participants. 

There were a total of 43 teachers being retrained in t»io groups. 

Approximately one-third of the teachers have dropped out of the retraining 

program. Fbur teachers have completed the program and have been placed. 

third group may be retrained if there are sufficient applicants* 
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Mhlle no ovaluatlon data are c errantly available, the Fairfax County 
Schools plan to work with the National Council of "Teachers of Mathematics 
to survey the retrained teachers and their principals once they have been 
placed. «ie purpose of the survey is to identify probleas encountered that 
could be solved in the redesiTn of the pro9raBi. The prograa also provides 
for olsssrooB observations of the teachers* 

Dr. Auton recoMsends that several Measures be taken to ensure program 
success. Participation in the program, for example, needs to be voluntary. 
Also, it is isqportant to recruit experienced teachers- Their maturity will 
help them achieve success as retrained mattmaatios teachers, since they are 
alreaOy capable in classroom managttaent and discipline. It is essential 
to maintain close working relationships between the school district and the 
retraining institution. In the Fairfax County Schools # one person is 
responsible for working with the university professors involved in the pro- 
gram and for maintaining communications with all teachers being retrained. 
The selection of participating university instructors is also i^rtant. 
It is essential that the instructor be able to work cooifortably with 
adults, the program also needs to allow opportunities for the teachers 
being retrained to olwerve the classrooos of capable, experienced 
mathematics teachers. Finally, the Fiairfax County Schools have also found 
it helpful to keep together the groves of teachers being retrained. As 
they stay together over time an esprit de coxps and problem-solving 
capacity are toveloped, contributing to the success of the teachers. 
Finally, it is important that the initiating institution (the local school 
district) provide continuing nurturance of the program and not leave it to 
the university to carry out the program. 
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Tho Houston City Schools also has an incentive pay plan titled, "The 
Second Nila Plan," which addresses teacher shortages and other factors 
relating to instructional ia^rovment* Through that plan, teachers who 
return to college to acquire certification in areas of critical teacher 
■hortages (for exaiaple, in sMtheouitics and science) are eligible for sti- 
pends* Wor each six-'hour block of university coursework or each 72 hours 
of district-approved inservioe training, the stipend is $300. If the 
courses are in areas of critical teacher shortages* the stipend is $400. 

Mira Baptiste* Director of Staff DevelopiBent, ( Aasrican School Board 

Journal , September 1982, p. 24) coemanted: 

fie can no longer look to the universities to define our needs 
or to fulfill them. We were looking to regain our control. . . . 
The universities can't even get people to come and make than 
stay in education. Me know people are getting siphoned off 
even before they finish sctool. 

Teachers apply for the stipend for which they qualify. Stipends are 
paid in one lump sum in June to teachers whose specialties are in short 
supply and to those in high priority schools. 

■mere have been very encouraging results for the first three years of 
the Second Nile Plan. In specialties with significant teacher shortages, 
classroon vacancies decreased from 251 in August 1979 to 21 in August 
1982, a decline of 91 percent. Additionally, teacher attendance at school 
increased from 95.6 percent to 96.1 percent during that time. 

The Houston Public Schools' Second Mile Program is in its fifth year 
and will continue. Statistics about the program are not available outside 
the district, yet the program is deemed a success. >tore than $2 million a 
year is spent for this teacher incentive program. One of the major 
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indicfttors of success is that teacher turnover has decreased from 17 percent 
to 4 percent a year* In addition* teachers attendance has increased and 
teacher vacancies decreased, h new coaponent of this Mrit*^/ program has 
been added-'-that of teact^r technologist. A teacher technologist is 
re^ponsime for coordinating the use of tf»chnology at the school to %rhich he 
or flbe is assigned. Trainers receive 300 hours of free inservice. A 
district representative says that the auiin factor in the program success Is 
the availability of noney. She recoanmnds that any district interested in 
starting such a prograa should be certain of sufficient funding for a 
mlninua of five years. A second recooBMndation is that there be a balance 
between group and individual rewards* For example # each year the research 
departnent establishes achievement goals for each sctraol in the district. 
If the goal is attained, a $2,000 reward is divided aaong the faculty of the 
school. School excellence flags are qLvn to successful schools. 10 
promote attendance, the program allows teachers to sell back a aaxlmum of 
five days of unused sick leave at $100 a day. 

The Philadelphia Public Schools have recently initiated a three-year 
teacher retraining program for elrarantary mathematics. Begun in 1982, the 
program allows teachers to earn nine credits a year over three years to 
achieve state certificaticm. ^rticipants have to be teachers, already 
certified, in another area rAio have already cos^pleted a miniimim of six 
semester hours in mathematics or mathematics education and wtK> have served a 
minimum of three years in the Philadelphia School District* Participants 
also have to pass a math«wuitics aptitude test. 

TWO hundred eighty teachers applied for the retraining program. One 
hundred ten r-et the qualifications and sixty actually started retraining in 
Nay of 1982 ( Mwrican School Board Journal, Septeadier 1982.) 
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P«rtici{HintB r«caive retraining at «ny of seven Philadelphia area 
colleges and vmiveraities* ffhlle participants pay their own expenses, they 
receive « one-third discount in tuition for oneself of the required 27 
hours of retraining. Ihe score on the iwthoaatica Aptitude Test determinea 
«fho is ftdhaitted to the program- Successful candidates %fho are assigned to a 
Mtheaatios teaching position are issued a Conraonwealth of Pennsylvania 
emergency certificate in aathematics* As is required of everyone in that 
position f nine ssMster hours of approved courses must be co^leted in order 
to qualify for an annual extension* 

rnranty of the 60 people in the «atheaatics retraining program will 
graduate this spring with full certification. «iey will be eligible for the 
qualifying examination for replacements There are sufficient mathematics 
vacancies for all 20 graduates to be placed. The remaining 40 people in the 
retraining program will graouat • by the spring of 1985. At that time a 
second mathematics retraining program will begin. In addition, a science 
teacher retraining program will begin by the summer of 1984. 

Dr. Tbbin attributes the success of the program to its responsiveness 
to the need for well-trained science and mathematics teachers, to careful 
training by the seven participating universities, and to continuing 
cowBunications bett#een the district and the universities, allowing for the 
ongoing redesign of the program. Also, teachers in the retraining program, 
in their first practice experiences in mathematics instruction, have not 
been required to teach any subject more difficult than ninth grade algebra. 
Teachers will teach the more difficult mathematics courses after successful 
experience with the less difficult courses. One of the program 
administrators from the central office has taught one of the introductory 
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courses at a uni varsity r providing further linkage between the 
•Aainistrative and instructional components of the program. This liaison 
bet%ra«n the school district and the university is essential to program 
success, according to Dr« Tc^in* 

r 

Qm difficulty of the program has been in the screening of applicants. 
t^vMTsltlas were asked to administer a aathoaatics aptitude test to 
ai^licants. Sosw univorsit. « were relatively lenient in terms of 
qualifying scores in the awthamaUcs aptitude test. As a result some 
teachers »#ho were adtaitted to the retraining program had difficulties 
mastering the content and subsequently dropped out of the program. 

In Massachusetts r many teachers have been laid off because of the 
tax-cutting Proposition 2 1/2. Bet%#een October 1980 and October 1981, 8,74a 
full-time equivalent instructional positions f»ere abolished. At the same 
time, the State is ei^riancing a shortage of qualified math and science 
teachers. Westf ield State College is seeking to address both problems by 
providing a mathematics -science recertification program for teachers already 
certified in another field. 

At present, 25 teachers from such diverse fields as Bigllsh, music, and 
special education have enrolled in the recertification program. 
Participants pay as imich as |2,000 for 39 courses in mathematics and science 
(Newsweek, February 14, 1983). The training is intensive and accelerated. 
Teachers may attain recertificaticm in one or both areas of math and 
science. The college provides counseling to applicants in regard to their 
aptitude for mathematics. 
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A program description state'^t 

The program is designed to provicte intensive classrcKsm and 
laboratory esqperiences in a cosset tiro fran»« Ml relevant 
Department of SdiK:ation Certification Regulations, euch as the 
requirement for an additional certificate, field of knowledge 
requirements, and practicum requirements have been adhered to 
carefully in order to assure a quality program. 

The requirements for mathematics/science certification are as follows: 



Oourse 

General Physics I and Iiab 
General Physics XI and Xjab 
General Chemistry I and Lab 
General Chemistry II and Lab 
Geology 

Environmental Biology and Lab 
Biology of Organisms and Lab 
Fundamental Concepts of MatheoMitics I 
Fundamental Concepts of Mathematics II 
Elementary Statistics 

Calculus I 
Computer Workshop 



Semester Hours 



3 
3 

1 
39 
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As indicated above* the sathmuitics and natheiaatics/science programs 
consist of 39 ssMSter hours. :ehe aathenatics/science certification 
program has been scheduled evenings and weekends, allowing aany 
candidates to be certified within three acadaaic semesters. The 
mathematics sequence is also an intensive one, requiring four semesters 
of latMUiive coursework. 

Ihe program description notes further: 

In addition to becoming certified by the Commonwealth of 
Massaclraa«tts# flwch candidate has the option of applying for a 
Sec<»id Badielor's Degree Program (a minimn of 30 credits must 
be taken at Westfield State College). Upon successful 
completion of thm program, a Bachelor's of Science Degree in 
General Science and Mathematics is awarded. 

Over 400 incjuiries have bmen received from teachers across the 
Connonwealth of Massachusetts, resulting in more than 100 applications. 
Included among applicants to the program are: (a) teachers who are in fear 
of losing their Jobs and want additional certification, (b) teachers who 
have already lost their public school positions, and (c) new young teachers 
who can't find an entry Job in public school systems. 

At present, 25 twichers from such diverse fields as English, music, and 
special education have enrolled in the recertif ication program. 
Participants pay as much as $2,000 for 39 s«M8ter hours in math«natics and 
science (Newstraek, February 14, 1983. } Ihe training is intensive and 
accelerated. Teachers may attain recertif ication in oi» or both areas of 
math and science. The college provides counseling to applicants in regard 
to their aptitude for mathematics* 

A pretest has bmin designed for ttose students who may question their 
aptitude in the subject area. The pretest gives the student an opportunity 
in advance to discover whether such a change in discipline is appropriate 
for them, again ensuring quality participation. 
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Xn the few years of its existence, the program has proven successful # 
The Mth/science teacher retraining program vas one of eleven in the 
nation to receive an avard from the Amrican Association of Colleges of 
Tieacher Education. At least ten students who have graduated or who are 
nearing graduation have experienced sucxress in finding positions in their 
nmf teaching field • 

The main problmi with the retraining program is that the stu<tent$ 
have a great teal of difficulty paying for the tuition, since many are 
unemployed or subemployed* It is unreasonable to eiQ>ect ttose i<tentif led 
as best suited for the program (the un^aiployed or ''RIF^ teachers), to 
bear the burden of the cost alone, since they are least able to afford 
it. The College has adopted a deferred payment plan but most candidates 
still cannot afford the cost of retraining. The award from AACTS will 
help underwrite some of the program costs* 

Proposals have been submitted to the Office of Post secondary 
Education and the Fund for the Xmprovm^nt of Postaecondary Education. 
If provided, the funding would be directed to train elementary teachers 
in the methodology of teaching mathematics and science, using available 
coi^uter courseware and their o%m developed software. TiiB Division of 
Graduate and Continuing Education hopes to expand the present program and 
develop new ones. 
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NATHZNATICS-SCIBaiCE TEAQIER REntAINING 
PROGRAMS IN (»I0 

During the sunner of 1983/ th* cmio Departaent of Education and AEL sent 
aurvttya to the 49 teacher education agencies of the state* She purpose of 
the eurveys was to identify the need for and existence of teacher retraining 
prograas in the state* State education iMdters see teacher retraining 
prograns as a key to solving future shortages in math«Mtics and science* 
Separate sitrveys «rere sent to the heads of aatheaat:iC8 and science education 
pr<^ram8. Response rates of 81 percent in aathematics and 63 percent in 
science were attained. 

Three (8%) of the 40 responding institutions surveyed indicated that they 
plan to begin an out -of -field teacher retraining prograa in aatheAatics • In 
most cases, extensive planning has not yet been coo^leted* Information 
provided over the telephone by each of the three institutions follows* 

Ashland College has for some time discussed the possibility of 
instituting a aathenatics teacher retraining program as part of their sumaer 
offerings. Such a prograa would be jointly administered by the College of 
Education and the aatheaatics department* Since the Mathematics Department 
faculty have recently begun to «^phasize the developsMnt of new conputer- 
related courses, they are not yet ready to undertake such a new initiative as 
a teacher retraining prograa. 

Baldwin Wallace a>llege personnel are interested in ]>eginning a teacher 
retraining prograa in aatheaatics in 1983* Officials from the .fennings 
Foundation have expressed a willingness to work with Baldwin Vallace. 
However, area si^rintendents have said they do not expect a shortage of 
qualified aathouitics teachers in the near future. So the planning of 
cooperative efforts for retraining has been suspended until a shortage of 
teachers is expected. 
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Rsnt St«t« tJhivarsity officers are planning to begin a nathematics 
teacher retraining program in the sunmer of 1984, which they will continue 
year-round for a miniaum of two years* Ihe planning eoenittee consists of 
the university provost and representatives from the college of ediication and 
the departments of mathematics and science. Itent State officials hope to 
obtain federal and state ftmdlng for the program, and to attract 90 candi- 
dates. They plan to have 30 people begin retraining at each of the three 
sites represented by the cooaittee. the pmgram is being publicized in 
nearby school districts. One official indicated that the impetus behind the 
retraining program is tlHj concern about future mathneatics teacher shortages 
end current large numbers of Rip'ed teachers in other subject areas* He 
believes that many of the RIF'ed teachers can be retrained to fill future 
mathematics positions. 

Asked whether they would be willing to talk further about their planned 
or in-place teacher retraining program, eight of ten respondents answered in 
the affirmative* Only one of 40 respondents knew about out-of-field teacher 
retraining programs in mathematics sponsored by colleges or universities in 
the state of Ohio. The respondent noted that Wri^t State had such a one- 
year program for degree holders. Similarly , one of 39 respondents had heard 
of such programs in other states, but was unable to identify any institutional 
sponsor. 

Twelve (39%) of 31 respondents said there was a need at their institution 
for an out-of-field teacher retraining program in mathematics. The 12 
respondents represented the follmring 12 institutions: 

• Notre Oame of Ohio • Donison ttiiversity 

• Notre Dame of Ohio • Dsnlson Itoiversity 

• Bowling Gfreen State university • Ohio Doodnlcan College 
e John Carroll Otalversity e Oiiversity of Dayton 

e The Defiance College • Ohio ttftlversity 

• Ohio Northern university e Bluffton College 

• Central State Uhiversity 
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Fifteen (58%) of 26 respondents said there was a need for an 
ouft-of -field teacher retraining program in nathmuitics in the state of C^io. 

Since mrat institutitms did not have a matheoiatics teactwr retraining 
program in place, success factors of such prograow were not identified. 
Bowvmx, one respondent expressed the opinion that the trilllngness of 
students to retrain and relocate would be essential to success. Am>ther 
respondent ei^ressed concern abemt t^ether prospective teachers would be 
willing to commit the required time to be adequately retrained. 

A respondent who indicated there was a need for a retraining program at 
their institution also noted that the program should have high standards for 
admission and that it should not be open to all teachers* TWo responckints 
said that their institution needed a teacher retraining program and expressed 
confidence that the mathematics department could staff the program, while one 
xei^ndent said the mathmatics department ms understaffed and "could not 
handle a retraining program." 

Fbr the science survey, only one of the respon<kints Indicated their 
institution would have « teacher retraining program in science* A Wright 
State university repreTOntative described by telei^oi» their plans for a 
program in science* 

Wright State Uhiversity is located near Wright Fatterstxi Mr Fbrce 
Base* Vox some time, representatives of the university and the base have 
wanted to begin a retraining program for military personnel who are leavin-i 
the Air Storce through retireoMint to enter the private Job nector. m the 
qpring of 1984 a science education retraining program will begin. She 
Division of Vsacher Education will administer the program. Through 
background analysis, the university has identified 170 people who, through 
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interast and ability, night qualify for the program. Ihe university hopes to 
begin with a class of 20 to 25 people this spring and then start a second 
section later in the year. A student aust finish five quarters and a student 
teaching experience in order to conplete the pragran. The program will 
consist of essentially the same courses as the regular teacher education 
program, although they will be keyed to a more mature attident. Since many of 
the prospective students have had eiqMrience living overseas, the program 
will include en oqriliasis on multicultural e^cation. No special sotuxre of 
funding is anticipated. 

None of the survey respondents knew of out-of-field teacher retraining 
programs in science, sponsored by C^io colleges or universities. Similarly, 
not one respondent knew of such retraining prograsfts outside the State. 

Thirteen (76%) of 17 respondents indicated that there is a need at their 
institution for an out-of-field teacher retraining program in science. These 
respondents represented the following institutions: 

• Mount Union C3ollege • Uhiveraity of Dayton 
e Urbana College • tent State University 
e Bowlir-j Green State University • Pindlay College 

• Jc^n Carroll University • Bluffton Oollege 
e central State University • Ohio fissleyan 

e Ohio Dominican University • Ohio Oiiversity 

• university of Steubenville • Capital University 
e Wright State 

Fburteen (58%) of 24 respondents said there was a need for an out-of-field 
teacher retraining program for science in the state of OhLo. 

Of the respondents who indicated a need for a science teacher retraining 
program at their institution, one person said their institution had sufficient 
facilities, equipment and faculty to train excellent science teachers. 
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RECOItlBNOATIGNS 

Four 8i»:c«88ful aathematica<-scl«nce teacher retraining prograns have 
been identified in this study* Bach program differs froai the others in 
iaportant ways. For exau^ple* soon retraining prograas are full-tine for one 
ymSt Uliile others are part<-tiae for as long as three years. Teacher 
education institutions initiate soae of the prograas* while local school 
districts Initiate other prograas. Still, soae factors of success seem 
cession to BMMt of the prograas. Since evaluation data are not available from 
any of the programs » the success factors have been identified through the 
program coordinators* attributions of prograa success. 

Jkll four of the programs were established on the basis of need in one or 
more local school districts of the surrounding area. TBie initiating r.^ancies 
were able to identify the number of matheaatics -science teacher vacancies in 
their o%m or nearby school districts. One institution of higher education 
with a teacher retraining program identified the number of eligible teachers 
through recent statistics on reductions in the teaching force. Successful 
programs, then, were designed to meet existing needs and were to continue 
only as the need continued. 

Respondents noted that the program would be successful, if they 
carefully selected both the teacher-trainees and the university instructors. 
For example, two local school districts ea^^slsed the importance of 
selecting teacher trainees who were mature and who had sufficient aptitude to 
become a mathematics or science teacher. Ihe mature teacher was seen as a 
good candidate for retraining because they already were proven capable of 
classroom management and of maintaining discipline. With the mature teacher, 
training efforts could be concentrated on teaching content and TOthods. 
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Soma progrMBS used aptitude tests for identifying candidates. Since progran 
dropouts %rare Identified as those teacher-trainees who «rere not required to 
have high aptitude test qualifying scores # successful programs t)»n required 
a high score on the test* 

OM local school district indicated that it is iaportant to identify 
suitable university instructors for participation in the program* 
Respondents from successful programs ea^phasised that instructors should have 
adttjuate mastery of the content and should be accomplished teachers- Most of 
all, the instructor should be knotm to have the ability to relate comfortably 
with the adult learner. 

Ihile either a local educaticm agency or an institution of higher 
education may initiate the retraining program, successful program respondents 
said it is important that the initiator assup» continuing responsibility for 
the program coordination* One school district said this required the 
coordinator to assxime a nurturing role in regard to the success of the 
progra-o participants- Some respondents thought that this might a^rt a high 
dxx^ut rate. 

Relatedly, it is in^rtant for all participating agencies to establish 
and maintain close iforKing relationships. It was suggested that this might 
be facilitated by having one person frcxa each agency responsible for its 
participation in the program* One local school district found it helpful for 
a central office administrator to teach one of the program courses at a 
participating university. It was said that this provided the district with 
realistic information about ttte teacher-trainees' experience. 

One school district e^^sised the importance of establishing a class of 
teacher-trainees, if possible, and keeping tl^ toother throughout the 
program. All participants would take the same courses together as they 
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progress through the prograa. "Xhe advantages of this abroach are that it 
builds e^prxt de corps, provides a suppoi^ group, and builds a group 
problttB-solving capacity* 

The sane school district said it is essential for a successful program 
to pcovide trainees with ojnportunitles to observ^^ capable # experienced 
nathenatics-science teachers in the classrooa* Another district emphasised 
that it is necessary to provide teac)Mr<-trainees i#ith gradual eiqperience in 
practice teaching, beginning with the least difficult aatheaatlcs courses, 
and proceeding to aore difficult courses* 

An institution of higher education providing teacher retraining in 
aathenatics indicated that the ideal retrainees (unaoployed or under- 
enqployed teachers) , have insufficient financial resources to afford the 
program. They pointed out that successful programs used to subsidise tuition 
costs with money available through federal funding sources* 

One local education agency with considerable financial resources has 
designed what asKMUtts to a very sophisticated merit pay prt^am as an 
incentive for teacher retraining* This district has found the financial 
incentive to be a very successful mtivator for teachers to seek retraining* 
Stipends are provided to teachers who seek retraining* Higher stipends are 
provided for retraining for positions trfaere there are more critical teacher 
shortages (auitheaiatics and science in inner city schools* } 

Xn suenaary, suroessful programs ware established on thm basis of the 
need for mathmMtics and science teachers in local school districts i they 
carefully selected teachers and trainers; they atten<ted to progress of 
program participants! they had interagency cooperation! they provided 
experience in practice teaching i and they subsidised tuition cost with 
federal funding sources* 
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